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1.0 INTRODUCTION 

Texas GulfLink, LLC plans to develop the Texas GulfLink Deepwater Crude Export Terminal project 
(“Project”), a proposed deepwater crude oil export terminal, located near Freeport, Texas, in 
Brazoria County. The Project will provide critical infrastructure to the Houston market to clear 
over supplied crude oil volumes from West Texas and the Midcontinent. As United States crude 
oil exports continue to increase, critical infrastructure along the Gulf Coast will be necessary to 
provide an efficient and safe solution for large-scale exporting to international markets. The 
completed facility will be capable of fully loading Very Large Crude Carrier (VLCC) vessels for the 
purpose of exporting crude oil to international markets. 

1.1 Project Description 

The Texas GulfLink Terminal Project will construct a Deepwater Oil Port near Freeport, Texas, 
capable of loading deep draft VLCC vessels. The Deepwater Port will deliver crude oil via an 
onshore crude pipeline to above-ground crude oil storage tanks. Upon nomination from the 
crude oil shipper, the oil will be transported to one of two floating Single Point Mooring (SPM) 
buoys in the Gulf of Mexico, approximately 28.3 nautical miles offshore, via a 42-inch pipeline. 
The SPM buoys will allow for VLCC vessels to moor and receive up to 2 million barrels of crude oil 
each to be transported internationally.  A manned offshore platform, equipped with round-the-
clock port monitoring, custody transfer metering, and surge relief will provide assurance that 
shippers’ commercial risks are mitigated and that the port is protected from security threats and 
environmental risks. 

The Deepwater Port offshore facility will consist of the following assets: 

 One 42-inch outside diameter, 28.3 nautical mile long crude oil pipeline will be 
constructed from the shoreline crossing in Brazoria County, Texas, to the Texas GulfLink 
Deepwater Port, for crude oil delivery. The pipeline, in conjunction with 12.3 statute miles 
of new-build 42-in onshore pipeline, will connect the onshore crude oil storage facility 
and pumping station (Jones Creek Crude Storage Terminal) to the offshore Texas GulfLink 
Deepwater Port.  The crude oil will be metered departing the onshore terminal as it leaves 
the tank and again at the offshore platform, providing custody transfer and line 
surveillance. 

 Two fixed offshore platforms with 4 piles each, located within the Galveston Outer 
Continental Shelf lease block 423, approximately 28.3 nautical miles off the coast of 
Brazoria County, Texas, in a water depth of approximately 105 feet. The fixed platform 
will be constructed with three decks, including generators, pig receivers, lease automatic 
custody transfer (LACT) unit, oil displacement prover loop, living quarters, electrical and 
instrumentation building, portal cranes, helideck, and a vessel traffic control room 
utilizing a state-of-the-art radar system. 
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 The Deepwater Port will utilize two (2) Single Point Moring (SPM) buoys, each having: 
o Two (2) 24-inch inside diameter crude oil subsea hoses interconnecting with the 

crude oil pipeline end manifold (PLEM) 
o Two (2) 24-inch inside diameter floating crude oil hoses connecting the moored 

VLCC or other crude oil carrier for loading to the SPM buoy – The floating hoses 
will be approximately 800 feet in length and rated for 275 psig (18.9 bar). Each 
floating hose will contain an additional 200 feet of 16-inch “rail tail hose” designed 
to be lifted and robust enough for hanging over the edge railing of the VLCC or 
other crude oil carrier. The subsea hoses will be approximately 160 feet in length 
and rated for 275 psig (18.9 bar). 

 Two (2) PLEMs will provide the interconnection between the pipelines and the SPM 
buoys. Each SPM buoy will have one (1) PLEM for crude oil export. Each crude oil loading 
PLEM will be supplied with crude oil by one (1) 42-inch outside diameter pipeline, each 
approximately 1.25 nautical miles in length. 
 

The Deepwater Port onshore project components will consist of the following: 
 

 New installed 9.45 miles of 36” pipeline from the Department of Energy (DOE) facility at 
Bryan Mound to the Texas GulfLink Jones Creek Crude Storage Terminal. 

 The proposed Jones Creek Crude Storage Terminal located in Brazoria County, Texas, on 
approximately 200 acres of land consisting of thirteen (13) above-ground external floating 
roof (EFR) storage tanks, with a site-wide maximum storage capacity of approximately 9.2 
million barrels of “sweet” crude oil. 

 The Jones Creek Terminal will also include: 
o Six (6) electric-driven mainline crude oil pumps 
o Three (3) electric driven booster crude oil pumps 
o One (1) crude oil pipeline pig launcher 
o One (1) crude oil pipeline pig receiver 
o Two (2) measurement skids for measuring crude oil – one (1) skid located at the 

incoming pipeline from the Bryan Mound facility and one (1) skid installed for the 
outgoing crude oil barrels leaving the tank storage to be loaded on the VLCC 

o Ancillary facilities, to include an operations control center, electrical substation, 
offices, and warehouse building. 

1.2 Purpose 
 
Pursuant to Title 40 of the Code of Federal Regulations, Part 52, Section 52.21 (40 CFR 52.21), 
Texas GulfLink, LLC respectfully submits this Prevention of Significant Deterioration (PSD) permit 
application to authorize air pollutant emissions from the proposed offshore Deepwater Port, 
which is part of the Texas GulfLink Project.  Pollutant emissions generated will include carbon 
monoxide (CO), nitrogen oxides (NOx), particulate matter with mean aerodynamic diameters less 
than or equal to 10 microns/2.5 microns (PM10/PM2.5), sulfur dioxide (SO2), greenhouse gases 
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(GHG), expressed as carbon dioxide equivalent (CO2e), and volatile organic compounds (VOC) 
with speciated Hazardous Air Pollutants (HAPs), such as benzene.  Total facility-wide emission 
rates are summarized in Tables 3-1 and 3-2 of Section 3.0 of this application. 
 
This permit application contains information sufficient to demonstrate compliance with 
applicable requirements outlined in 40 CFR 52.21. This information includes a description of the 
Deepwater Port facility, including the two SPMs, emission rate calculation (methods and 
calculation spreadsheets), a federal (top-down) Best Available Control Technology (BACT) an off-
property impacts analysis, and federal air regulations applicability review. 
 
1.3 Area Map 
 
Figure 1 in Appendix A is an area map showing the proposed Texas GulfLink Deepwater Port 
facility to be located approximately 28.3 nautical miles offshore the coast of Brazoria County, 
Texas.  As shown in the map, the proposed facility will consist of the fixed platform and two Single 
Point Mooring (SPM) buoys for loading the VLCCs. 
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2.0 PROCESS DESCRIPTION 
 
As described in detail in Section 1.1 of this application, the proposed Texas GulfLink Deepwater 
Port facility will consist of a permanently manned offshore platform with two associated single 
point mooring (SPM) buoys for the loading of Very Large Crude Carriers (VLCCs).  Sweet crude oil 

  will be pumped via pipeline from the onshore Sentinel Midstream Texas GulfLink
Jones Creek Crude Storage Terminal to the Deepwater Port facility to be loaded into the VLCC 
vessels. Air pollutant emissions from Deepwater Port facility operation will result from the 
following emission sources (Emission Point Number, EPN, given): 
 

 VOC emissions from marine loading of crude oil into VLCC vessels [EPN (P) M-1] 
 Combustion pollutant emissions from two diesel-fired emergency electric generator 

engines [EPNs (P) G-1 and (P) G-2] 
 Combustion pollutant emissions from two diesel-fired portal cranes [EPNs (P) C-1 and (P) 

C-2] 
 VOC emissions from two fixed roof tanks storing diesel fuel [EPNs (P) DT-1 and (P) DT-2] 
 VOC emissions from one fixed roof crude oil surge tank [EPN (P) T-1] 
 Combustion pollutant emissions from two diesel-fired emergency firewater pump engines 

[EPNs (P) FWP-1 and (P) FWP-2] 
 VOC emissions from pipeline pigging operations [EPN (P) P-1] 
 Fugitive VOC emissions from the platform piping components [EPN (P) F-1] 
 Fugitive VOC emissions from piping components on the two SPM loading buoys [EPN (P) F-

2] 
 VOC emissions from crude oil sampling activities [EPN (P) S-1] 
 VOC emissions from pump maintenance [EPN (P) PM-1] 

 
A summary of each EPN, its description, and expected pollutants is presented in Table 2-1. 
 

Table 2-1: Summary of Emission Sources at Deepwater Port Facility 
 

EPN * Description Pollutant 
(P) M-1 Marine loading into VLCCs VOC ** 
(P) G-1 Diesel-fired emergency electric generator engine Combustion *** 
(P) G-2 Diesel-fired emergency electric generator engine Combustion 
(P) C-1 Diesel-fired portal crane engine Combustion 
(P) C-2 Diesel-fired portal crane engine Combustion 
(P) DT-1 Day tank storing diesel fuel (fixed roof) VOC 
(P) DT-2 Day tank storing diesel fuel (fixed roof) VOC 
(P) T-1 Crude oil surge tank (fixed roof) VOC 
(P) FWP-1 Diesel-fired emergency firewater pump engine Combustion 
(P) FWP-2 Diesel-fired emergency firewater pump engine Combustion 
(P) P-1 Pipeline pigging operations VOC 
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EPN * Description Pollutant 
(P) F-1 Fugitives from platform piping component leaks VOC 
(P) F-2 Fugitives from SPM piping component leaks VOC 
(P) S-1 Crude oil sampling activities VOC 
(P) PM-1 Routine pump maintenance VOC 

*  (P) stands for Platform 
**   VOC emissions include speciated hazardous air pollutants (HAPs), such as benzene 
***   Combustion pollutants are NOx, CO, SO2, PM, PM10, PM2.5, GHG (CO2e), and un-combusted VOC 
 
 
A simplified process flow diagram illustrating the offshore Deepwater Port’s process is provided 
as Figure 2 and included in Appendix A of this application. 
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3.0 EMISSION RATE CALCULATION METHODS 
 
In this section, the emissions rate calculation methods used to estimate maximum pollutant 
emissions from the proposed Deepwater Port Facility operations are described.  Operation of the 
offshore facility will result primarily in emissions of volatile organic compounds (VOC). Lesser 
amounts will be emitted of nitrogen oxides (NOx), sulfur dioxide (SO2), carbon monoxide (CO), 
hydrogen sulfide (H2S), particulate matter (PM), including PM with an aerodynamic diameter of 
10 microns or less (PM10) and 2.5 microns or less (PM2.5), and hazardous air pollutants (HAPs), 
including benzene.  Greenhouse gas (GHG) emissions, expressed as carbon dioxide equivalent 
(CO2e), were also addressed.  Annual average (tons/yr) emission rates were estimated for each 
source of emissions.  The emissions are on a Potential-to-Emit (PTE) basis.  A summary of the site-
wide total annual PTE rates for criteria and GHG pollutants is given in Section 3.1 below. A 
summary of site-wide total annual H2S and HAP emission rates is given in Table 3-2 below.  
Detailed emission rate calculations are provided in Appendix B of this application. 
 
Note that only those offshore pollutant emissions associated with the Deepwater Port Facility 
that can be permitted are addressed in this PSD permit application. Other offshore emissions 
associated with the Texas GulfLink Project, including those from construction and “indirect” 
sources (e.g. tug/pilot boats, other vessels, etc.), are not included in this permit application, but 
are addressed in the Emission Impacts Analysis section of the deepwater port license application. 
 
3.1 Emissions Summary 
 
Table 3-1 summarizes the site-wide total annual PTE emission rates of the criteria and 
greenhouse gas (CO2e) pollutants for the proposed Deepwater Port Facility. 
 

Table 3-1: Summary of Criteria and GHG PTE Rates for Deepwater Port Facility 
 

 

CO2e PM10 PM2.5 SO2 NOx CO Total VOC

(ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr)
(P) M-1 Marine Loading 10,016.56
(P) G-1 Generator 1 2413 0.76 0.76 4.76 14.12 13.36 1.15
(P) G-2 Generator 2 2413 0.76 0.76 4.76 14.12 13.36 1.15
(P) C-1 Crane 1 1998 0.85 0.85 5.29 15.68 14.84 1.27
(P) C-2 Crane 2 1998 0.85 0.85 5.29 15.68 14.84 1.27

(P) DT-1 Day Tank 1 0.01
(P) DT-2 Day Tank 2 0.01
(P) T-1 Surge Tank 2.91

(P) FWP-1 Firewater Pump 20 0.01 0.01 0.04 0.11 0.10 0.01
(P) FWP-2 Firewater Pump 20 0.01 0.01 0.04 0.11 0.10 0.01

(P) P-1 Pigging Operations 0.26
(P) F-1 Platform Fugitive 

Emissions
0.05

(P) F-2 SPM System Fugitives 0.44
(P) S-1 Sampling Activities 0.05

(P) PM-1 Pump Maintenance 0.002
8,862 3.23 3.23 20.16 59.82 56.59 10,025.14

EPN Source

TOTAL EMISSIONS (TPY)
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As shown in Table 3-1, the total site-wide VOC emission rate is greater than the PSD major source 
emissions threshold of 250 ton/yr.  As described in more detail in Section 4.0 of this application, 
because emissions of VOC trigger PSD for the facility, the other pollutants’ emission increases are 
compared to their respective PSD significance emission thresholds. The PSD significance 
threshold for NOx is 40 tpy; therefore, as shown in the table, PSD is triggered for NOx as well. 
The other pollutants have increases below their respective PSD significance emission thresholds; 
thus, the facility is considered minor with respect to PSD for these pollutants. 
 
Table 3-2 summarizes the site-wide total annual PTE emission rates of H2S and HAP pollutants for 
the proposed Deepwater Port Facility. 
 

Table 3-2: Summary of H2S and HAP PTE Rates for Deepwater Port Facility 
 

 
 
The major source definition that would make a facility major for HAPs is 10 tons/yr of a single 
HAP or 25 tons/yr of an aggregate of all HAPs. As shown in Table 3-2, there are individual HAPs 
that will have emission rates greater than 10 tons/yr (i.e., benzene, hexane, toluene, and xylene). 
Additionally, the aggregate total emissions from all HAPs is greater than 25 tons/yr. Therefore, 
the Deepwater Port Facility is considered major with respect to HAPs.  As described in Section 
6.0 of this application, the applicability of federal air quality rules was determined based upon 
the Deepwater Port Facility being considered major for HAPs. 
 
The following sections describe the calculation methods used to estimate pollutant emissions 
from the various emission units at the Deepwater Port Facility. 
 
 
 

H2S Benzene Isopropyl
benzene

Ethylbenzene Formaldehyde Hexane (-n) 2,2,4-Trimethylpentane
(isooctane)

Toluene Xylene (-m)

(ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr) (ton/yr)
(P) M-1 Marine Loading 0.08 110.47 0.846 7.41 118.37 9.51 54.07 21.68
(P) G-1 Generator 1 0.02
(P) G-2 Generator 2 0.02
(P) C-1 Crane 1 0.02
(P) C-2 Crane 2 0.02

(P) DT-1 Day Tank 1
(P) DT-2 Day Tank 2
(P) T-1 Surge Tank 0.02 0.000 0.00 0.02 0.000 0.01 0.00

(P) FWP-1 Firewater Pump
(P) FWP-2 Firewater Pump

(P) P-1 Pigging Operations 0.003 0.003 0.001 0.001
(P) F-1 Platform Fugitive Emissions 0.000 0.001
(P) F-2 SPM System Fugitives
(P) S-1 Sampling Activities

(P) PM-1 Pump Maintenance
0.08 110.49 0.85 7.41 0.07 118.39 9.51 54.08 21.68

EPN Source

TOTAL EMISSIONS (TPY)
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3.2 Marine Loading [EPN (P) M-1] 
 
Crude oil will be loaded into VLCCs at the Deepwater Port at a proposed annual rate of 365 million 
barrels per year (bbl/yr). The maximum hourly rate for crude loading will be 85,000 bbl/hr.  VOC 
emissions from loading were estimated using EPA emission factors from AP-42, Chapter 5, 
Section 5.2.  Equation 2 in this section was developed specifically for estimating emissions from 
the loading of crude oil into ships and ocean barges. 
 
Based upon expected crude oil slates, a Reid Vapor Pressure (RVP) of 8 psi was assumed for the 
marine loading emission rate calculations. The maximum H2S concentration in the sweet crude 
was assumed to be 5 parts per million by volume (ppmv).  The HAP speciation profile was obtained 
from the default speciation for crude oil in the TANKS 4.09d program. 
 
3.3 Diesel-Fired Electric Generator Engines [EPNs (P) G-1 and (P) G-2] 
 
Two 350 KW generators will be used to supply electricity to the platform.  Maximum emission 
rates for the combustion pollutants of NOx, CO, PM/PM10/PM2.5, and un-combusted VOC were 
estimated using emission factors from 40 CFR 89.112(a) Table 1, as referenced by 40 CFR 60, 
NSPS IIII, Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines.  The maximum emission rate for the combustion pollutant SO2 was estimated using the 
emission factor from AP-42, Chapter 3.3 for “uncontrolled gasoline and diesel industrial engines”. 
This factor was used because the generator engines are each rated at less than 600 brake 
horsepower (bhp).  Finally, the emission factors for GHG were obtained from 40 CFR 98, Tables 
C-1 and C-2, assuming Distillate Fuel Oil No. 2 (for diesel).  
 
3.4 Diesel-Fired Portal Crane Engines [EPNs (P) C-1 and (P) C-2] 
 
Two 439 KW cranes will be used on the platform.  Maximum emission rates for the combustion 
pollutants of NOx, CO, PM/PM10/PM2.5, and un-combusted VOC were estimated using emission 
factors from 40 CFR 89.112(a) Table 1, as referenced by 40 CFR 60, NSPS IIII, Standards of 
Performance for Stationary Compression Ignition Internal Combustion Engines.  The maximum 
emission rate for the combustion pollutant SO2 was estimated using the emission factor from AP-
42, Chapter 3.3 for “uncontrolled gasoline and diesel industrial engines”.  This factor was used 
because the generator engines are each rated at less than 600 brake horsepower (bhp).  Finally, 
the emission factors for GHG were obtained from 40 CFR 98, Tables C-1 and C-2, assuming 
Distillate Fuel Oil No. 2 (for diesel). 
 
3.5 Tanks Storing Diesel Fuel [EPNs (P) DT-1 and (P) DT-2] 
 
The Deepwater Port will include two fixed-roof tanks used to store diesel fuel, each with a storage 
capacity of 20,000 gallons.  VOC emissions were calculated using U.S. EPA’s TANKS 4.09d 
program.  The throughput is proposed to be 300,000 gallons per year.  The HAP speciation profile 
was obtained from the default speciation for diesel in the TANKS 4.09d program. 
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3.6 Crude Oil Surge Tank [EPN (P) T-1] 
 
The Deepwater Port will include one fixed roof tank used as a surge tank, with a storage capacity 
of 420,000 gallons.  VOC emissions were calculated using U.S. EPA’s TANKS 4.09d program.  Based 
upon expected crude slates, a Reid Vapor Pressure (RVP) of 8 psi was assumed for the surge tank 
emission calculation.  The throughput is proposed to be 84,000 gallons per year.  The maximum 
H2S concentration in the sweet crude was assumed to be 5 ppmv.  The HAP speciation profile was 
obtained from the default speciation for crude oil in the TANKS 4.09d program. 
 
3.7 Firewater Pump Engines [EPNs (P) FWP-1 and (P) FWP-2] 
 
The two emergency-use firewater pumps will be started periodically to ensure their proper 
operation. Maximum emission rates for the combustion pollutants of NOx, CO, SO2, 
PM/PM10/PM2.5, and un-combusted VOC were estimated using emission factors from AP-42, 
Table 3.3-1 for “uncontrolled gasoline and diesel industrial engines”. These factors were used 
because the emergency fire water pump engines are each rated at less than 600 brake 
horsepower (bhp).  Neither engine will be operated as part of reliability testing for more than 
100 hours per year.  Finally, the emission factors for GHG were obtained from 40 CFR 98, Tables 
C-1 and C-2, assuming Distillate Fuel Oil No. 2 (for diesel). 
 
3.8 Pipeline Pigging Operations [EPN (P) P-1] 
 
VOC emissions will result from pipeline pigging operations at the Deepwater Port.  Emissions 
were estimated for pig launching and receiving using the worst-case operation as the emissions 
basis for the application. The volume (actual cubic feet) of each pig launcher and receiver was 
calculated based on the inside diameter and length.  Because the receiver is at pressure (≤ 1 psig) 
before it is opened, the volume of gas inside (assumed to be entirely emitted to atmosphere) is 
corrected to standard volume (standard cubic feet). 
 
VOC emissions were calculated by, first, dividing the standard volume (scf) of the chamber vapor 
to the molal volume of an ideal gas (385.3 scf/lb-mol) to obtain the lb-mol of emitted vapor when 
the chamber is opened to the atmosphere.  Then, to obtain the mass rate, the vapor molecular 
weight of crude oil (50 lb/lb-mol) was multiplied to the lb-mol of emitted vapor.  This calculation 
results in a mass rate per receiving event (lb/event).  To obtain a maximum hourly rate (lb/hr) 
and annual average rate (tpy), it was assumed that a single pigging event lasts for a half hour, 
and that the maximum number of pigging events per year will be twelve events. 
 
3.9 Platform Fugitive Emissions [EPN (P) F-1] 
 
Fugitive VOC emissions will result from assumed small emission leaks from piping components 
such as valves, connectors (flanges), and pump seals. Emissions factors from TCEQ’s guidance 
document, Air Permit Technical Guidance for Chemical Sources – Fugitive Guidance (APDG 6422, 
June 2018), were used to estimate VOC emissions. Specifically, the “Petroleum Marketing 
Terminal” factors from Table II of the document were used, which factors assume a 28 PET leak 
detection and repair (LDAR) program will be implemented.  The 28PET leak detection and repair 
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(LDAR) program is specific to petroleum marketing terminals and involves an audio, visual, and 
olfactory (AVO) inspection of the above-ground pipeline system.  An emissions control credit is 
included in the emission factors, so no other control credits were applied. 
 
For the calculations, based on vapor pressure, crude oil is assumed to be a “Light Liquid”.  The 
total VOC emission rate was obtained by multiplying the count of a particular component (e.g. 
valve) by the component’s emission factor in Light Liquid service, then summing the emissions 
from all components.  The maximum H2S concentration in the sweet crude was assumed to be 
five ppmv.  The HAP speciation profile was obtained from the default speciation for crude oil in 
the TANKS 4.09d program. 
 
3.10 SPM System Fugitive Emissions [EPN (P) F-2] 
 
Valves and flanges associated with the Single Point Mooring (SPM) buoys are assumed to emit 
VOC. To estimate these emissions, emission factors were obtained from Table 4, Average 
Emission Factors – Petroleum Industry (Oil & Gas Production Operations) of TCEQ's Addendum to 
RG-360A, Emission Factors for Equipment Leak Fugitives Components, January 2008.  Light liquid 
emission factors were used, and emissions were conservatively estimated to be 100% VOC. 
 
3.11 Crude Sampling Activities [EPN (P) S-1] 
 
Crude oil assay quality testing will occur at the platform. The crude will be sampled, and its 
physical and chemical properties will be determined for quality assurance. Very small VOC 
emissions will occur as a result of this sampling activity. To estimate VOC emissions, it was 
assumed that one sample would be taken each work shift, with three shifts per day. A VOC 
emission of 0.1 lb/sample was assumed. 
 
3.12 Routine Pump Maintenance [EPN (P) PM-1] 
 
The four electric-driven crude pumps at the Deepwater Port will need periodic maintenance.  
Very small amounts of VOC emissions will result from opening and draining the pumps. The 
emissions were estimated assuming 1 lb of VOC will be emitted per maintenance event, and that 
there will be one maintenance event for each of the four pumps per year. 
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5.0 FEDERAL (TOP-DOWN) BACT ANALYSIS 
 
For projects subject to PSD permitting, the federal Clean Air Act (42 U.S.C. § 7475(a)(4)) and 
federal Prevention of Significant Deterioration (PSD) regulations (40 CFR 52.21) require that Best 
Available Control Technology (BACT) be installed on new emissions units and existing affected 
emissions units that are modified by a Project, with regard to the pollutants for which PSD is 
triggered. As described in Section 4.0 of this application, the proposed Deepwater Port Facility is 
subject to PSD permitting for VOC and NOx emissions. This section presents the required control 
technology review for the proposed project’s emissions units that are subject to PSD permitting. 
A general discussion of the BACT analysis procedure is presented followed by top-down BACT 
analyses for the affected emission units. 
 
5.1 General BACT Overview 
 
BACT Applicability 
 
Applicability of BACT is required by 40 CFR 52.21(j)(2) as follows: 
 

“A new major stationary source shall apply best available control technology for each 
regulated NSR pollutant that it would have the potential to emit in significant amounts.” 

 
The regulated NSR pollutants for which the Project will result in a significant net emissions 
increase are VOC and NOx, for which a BACT analysis is required. The constructed emission units 
addressed in this BACT are: 
  

1) Marine Loading of Crude 
2) Diesel Storage Tanks 
3) Crude Surge Tank 
4) Diesel Engines 

 
Fugitive equipment leaks will not be formally addressed by this BACT analysis as total fugitive 
emissions are estimated to be 0.49 tpy VOC (see Table 3-1) and any stringent controls will be cost 
prohibitive, easily exceeding $20,410 per ton of VOC controlled if assuming a conservatively low 
annualized capital cost of only $10,000. Compliance with applicable regulations combined with 
good engineering design and work practices will be the only feasible control options for fugitive 
emissions, both of which will be implemented. 
 
BACT Methodology 
 
According to 40 CFR 52.21(b)(12), BACT “means an emissions limitation […] based on the 
maximum degree of [achievable emissions control] taking into account energy, environmental, 
and economic impacts and other costs.” BACT can be add-on control equipment or can be a 
specified equipment design or process methods, such as work practices or combustion 
techniques. Over time, the U.S. EPA has interpreted the determination of BACT to require an 
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analysis that addresses two core criteria: 
 

1. A BACT analysis must include consideration of the most stringent available technologies 
(i.e., those that provide the “maximum degree of emissions reduction”); and 

 
2. Any decision to require as BACT a control alternative that is less effective than the most 

stringent available must be justified by an analysis of objective indicators showing that 
energy, environmental, and/or economic impacts render the most stringent alternative 
unreasonable or otherwise not achievable. 

 
U.S. EPA developed what is known as the “top-down” approach for conducting BACT analyses 
and has indicated that this approach should produce a BACT determination satisfying the above 
two core criteria. Under the “top-down” approach, progressively less stringent control 
technologies are analyzed until a level of control considered BACT is determined, based on the 
most effective control option that is determined to result in acceptable environmental, energy, 
and economic impacts. 
 
The top-down BACT analysis methodology consists of five steps: 
 

1. Identify all “available” control options that might be utilized to reduce emissions of the 
subject pollutant for the type of source/unit subject to BACT. 

 
2. Eliminate those available options that are technically infeasible to apply to specific 

emissions unit(s) under consideration. 
 

3. Rank the remaining technically feasible control options by control effectiveness. 
 

4. Evaluate economic, energy and/or environmental impacts of each remaining control 
option as applied to the subject emissions unit, rejecting those options for which the 
adverse impacts outweigh the beneficial impacts. 

 
5. Based on the most effective control option not rejected in Step 4, select an emission limit 

or work practice as BACT, reflecting the level of control continuously achievable with the 
selected control option. 

 
40 CFR 52.21(b)(12) also states that “in no event shall application of [BACT] result in emissions of 
any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR 
parts 60 [NSPS] and 61 [NESHAP]”, and presumably also any other federal program such as  part 
63]. In cases in which the regulatory requirement specified by one of these NSPS, NESHAP, or 
other required air programs is the top control, the full top-down evaluation is deemed to be 
unnecessary. 
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Technical Feasibility Analysis 
 
As described in the U.S. EPA’s draft New Source Review (NSR) Workshop Manual (“1990 
Manual”), determining whether a control technology is technically feasible is straightforward for 
those that have already been demonstrated. Control technologies that have been installed and 
operated successfully on the type of source under BACT would be technically feasible. For 
determining whether undemonstrated control technologies are technically feasible, the 1990 
Manual identifies the two key concepts to consider are “availability” and “applicability”. A 
technology is considered "available" if it can be obtained commercially or is otherwise available 
within the common sense meaning of the term. An available technology is "applicable" if it can 
reasonably be installed and operated on the source type under consideration. A technology that 
is both available and applicable is technically feasible. 
 
The technical feasibility of each available control option should be assessed by an applicant with 
the final decision being delegated to the reviewing authority. In the absence of a review of 
technical feasibility by the applicant for a given control technology, it will be presumed that the 
technology is technically feasible. When an available, but emerging, control technology has not 
yet been demonstrated to be technically feasible, the applicant cannot be compelled by the 
reviewing authority to delay project implementation for the purpose of allowing further research 
and development to potentially demonstrate technical feasibility. 
 
Economic Analysis 
 
The economic impacts are most commonly represented by a cost effectiveness parameter, which 
is expressed as an annualized dollar cost per ton of pollutant abated. The 1990 Manual states 
that the “average cost effectiveness (total annualized costs of control divided by annual emission 
reductions […] is a way to present the costs of control”. In other words, the cost effectiveness 
value can be viewed as the annualized cost to reduce a single ton of pollutant. 
 
In this analysis, any required economic evaluations are based on budget estimates. If the top 
feasible control alternative is selected as BACT, then an economic evaluation is not necessary. 
However, if the selected BACT control option is not the top technically feasible control 
alternative, then in accordance with EPA’s BACT guidelines, a cost effectiveness calculation 
and/or a review of energy and environmental impacts for the top technically feasible option will 
be presented, as required, to demonstrate that the top option is either economically infeasible 
and/or that it should be rejected due to adverse energy or environmental impacts. 
 
Identification of Emission Control Technologies 
 
A review of the U.S. EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database was performed to 
identify emission control strategies relevant to emission units of the proposed Project. The RBLC 
database query can be found in Appendix C to this application. Other references and sources 
were consulted to identify top emission controls, such as pollution control experts, vendors, 
published technical information, and BACT determinations approved by state and federal 
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environmental agencies that may not yet have been incorporated into the RBLC database. 
 
BACT Baseline 
 
Emission units to be constructed or modified as part of the Project will be subject to applicable 
NSPS rules under 40 CFR Part 60 and/or applicable NESHAP rules under 40 CFR Part 63. For these 
units, and for the pollutants to which these standards apply, the applicable NSPS and NESHAP 
emission limitations establish the minimum allowable (least stringent) emission limitations or a 
“baseline” or “floor” for the BACT analysis. The performance, feasibility, and costs of more 
stringent control options evaluated for possible application to the emissions units must be 
compared to these baselines. 
 
Consideration of Inherently Lower Polluting Processes/Practices 
 
EPA does not consider that the chosen BACT technology should be a means to “redefine the 
design of the source” as described in the 1990 Manual, and especially not to redefine the overall 
purpose of the proposed facility. However, consideration of alternative production processes is 
an expected part of a BACT analysis in some cases where such technologies may be available. An 
example would be consideration of natural gas-fired electric turbines where an applicant is 
proposing higher-polluting coal-fired electric generators. Combining inherently lower-polluting 
processes/practices and add-on controls usually will provide a higher level of emissions control 
than employing either technology alone. Therefore, the availability of an alternative 
process/practice does not exclude the need to also include available add-on control technologies 
in a BACT analysis. 
 
5.2 Summary of Proposed BACT 
 
Table 5-1 presents a summary of proposed BACT for the emission sources of the proposed 
Project. Details of the BACT analyses are presented in the following sections. 
 

Table 5-1: Summary of Proposed Federal BACT 

Emissions Unit 
Category Pollutant BACT Selection 

Ship Loading VOC 
 Submerged Loading, and  
 Implementation of ship-specific VOC Management Plans in compliance 

with the requirements of MEPC.185(59). 
Platform and SPM 
Buoy Fugitives VOC  Compliance with applicable regulations, and 

 Good engineering design and work practices. 

Diesel Tanks VOC 

 Fixed roof tanks, 
 Tanks painted white, 
 Equipped with submerged fill pipes, and 
 Maintain compliance with applicable regulatory work practices. 

Crude Surge Tank VOC 

 Fixed roof tank, 
 Tank painted white, 
 Equipped with submerged fill pipe, and 
 Maintain compliance with applicable regulatory work practices. 
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Emissions Unit 
Category Pollutant BACT Selection 

Diesel Engines 
(Generators, 
Firewater Pumps, 
Cranes) 

VOC 
 Compliance with applicable requirements of 40 CFR 60 Subpart IIII and 

40 CFR 63 Subpart ZZZZ, and 
 Good combustion practices. 

NOx 
 Compliance with applicable requirements of 40 CFR 60 Subpart IIII and 

40 CFR 63 Subpart ZZZZ, and 
 Good combustion practices. 

 
5.3 Ship Loading – VOC BACT 
 
Loading losses from marine vessels (ships) are the primary source of evaporative emissions from 
the proposed Project. Loading losses occur when organic vapors in "empty" vessels are vented 
to the atmosphere by the liquid being loaded into the vessel. 
 
Step 1: Identify Available Control Options 
 
A search of the RBLC database for “offshore” loading of ships across all available types of 
industries yielded no results of BACT determinations, dating back to January 2009. The following 
control options are the identified available Ship Loading VOC control options for Step 1 of the 
top-down review based on an RBLC database search of facilities known to be at onshore 
locations: 
 

 Vapor Combustion Unit (VCU) 
 Vapor Recovery Unit (VRU) 
 Submerged Loading 
 VOC Management Plan (implemented by the ship) 

 
Vapor Combustion Unit (VCU) 
With this technology, emissions from the ship loading operation would be captured and routed 
to a combustion device for destruction, such as vapor combustors or a flare. A VCU has its own 
negative environmental effects of producing other combustion products including NOx, CO, SO2, 
PM, and CO2. A VCU would also require combustion of additional hydrocarbons as pilot gas and 
enrichment gas, thereby creating even more emissions. 
 
Vapor Recovery Unit (VRU) 
In a VRU, emissions are captured as vapors and condensed back to liquid phase by refrigeration, 
absorption, adsorption, and/or compression, then returned to the emitting vessel. Additional 
emission sources such as engines would be required to provide the necessary mechanical power 
for the vapor condensing equipment and to pump recovered liquids. 
 
Submerged Loading 
Submerged loading is a loading method in which the fill pipe is extended close to the bottom of 
the ship’s cargo tank prior to beginning the loading process. During most of the loading process, 
the fill pipe opening is below the liquid surface level (i.e., submerged). The alternative loading 
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method is known as “splash loading” in which the fill pipe is only partially lowered into the cargo 
tank and significant turbulence and vapor/liquid contact occurs during the loading process, 
thereby generating significantly more emissions than submerged loading. Submerged loading 
greatly reduces VOC emissions by avoiding disturbance of the liquid surface and the creation of 
aerosol droplets due to splashing. 
 
VOC Management Plan 
A VOC Management Plan is required for all ships transporting crude oil as mandated by regulation 
15.6 of the International Convention for the Prevention of Pollution from Ships (MARPOL) Annex 
VI. The VOC Management Plan must at a minimum cover the specific points in the regulation and 
the plan must be approved by the governing authority. Guidelines for the development of VOC 
Management Plans is given in Marine Environmental Protection Committee Resolution 185(59) 
(MEPC.185(59)) and additional information on systems and operations of VOC Management 
Plans is given in MEPC.1/Circ.680. 
 
The regulation requires that VOC-generating vessels be specifically evaluated, and procedures 
written, to ensure that ship operations follow best management practices for preventing or 
minimizing VOC emissions to the extent possible. Rule 1.4. of the VOC Management Plan 
Guideline (MEPC.185(59)) states that while maintaining the safety of the ship, the VOC 
Management Plan should encourage and, as appropriate, set forth the following best 
management practices: 
 

1. Loading procedures should take into account potential gas releases due to low pressure 
and, where possible, the routing of oil from crude oil manifolds into the tanks should be 
done so as to avoid or minimize excessive throttling and high flow velocity in pipes; 

 
2. The ship should define a target operating pressure for the cargo tanks. This pressure 

should be as high as safely possible, and the ship should aim to maintain tanks at this level 
during the loading and carriage of relevant cargo; 

 
3. When venting to reduce tank pressure is required, the decrease in pressure in the tanks 

should be as small as possible to maintain the tank pressure as high as possible; 
 

4. The amount of inert gas added should be minimized.  Increasing tank pressure by adding 
inert gas does not prevent VOC release, but it may increase venting and, therefore, 
increased VOC emissions; and 

 
5. When crude oil washing is considered, its effect on VOC emissions should be taken into 

account.  VOC emissions can be reduced by shortening the duration of the washing or by 
using a closed cycle crude oil washing program. 

 
In addition, the VOC Management Plan should further consider and address a Responsible Person 
for implementing the plan, procedures for minimizing emissions from specified types of 
operations, use of VOC reduction devices with which the ship is equipped, and training programs. 
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Step 2: Eliminate Technically Infeasible Control Options 
 
Vapor Combustion Unit (VCU) 
VCU control technology has been demonstrated as technically feasible in land-based 
applications, but not in offshore locations like the proposed Single Point Mooring (SPM) buoy 
system. The offshore location, weather conditions, and sea conditions present many challenges 
that render VCU control technology infeasible due to safety and energy concerns, and this 
technology is considered undemonstrated for offshore applications: 
 

 An enrichment system would be required by a VCU to ensure that the recovered vapors 
have sufficient heat of combustion to be efficiently destroyed by the VCU. Since no fuel 
gas pipeline providing suitable enrichment gas would be readily present in the remote 
offshore location, a VCU system would require significant storage of propane on the 
platform. Propane transportation from shore to a platform would be required for 
refueling, thus requiring further expended energy and emissions by transport vessels on 
a very frequent basis. Those additional emissions coupled with the additional emissions 
of combustion products (enrichment/pilot gas) as an alternative to just the VOC emissions 
from loading operations alone could outweigh the benefits of a VCU installation. It is also 
uncertain how reliably propane could be transported to such remote locations at sea at 
the frequent intervals which would be required, leading to potential significant delays in 
operations which could further exacerbate emissions if tanker vessels have to spend extra 
time “jogging” engines at sea while waiting to receive loads of crude oil once a depleted 
propane supply is replenished for VCU operation. 

 
 A vapor gas blower would be required to transfer vapor from the crude oil tanker back to 

the VCU on a platform. The size/power of the blower needed for a VLCC would be 
multitudes larger than any installation known to currently be used on a VLCC. An 
installation of this magnitude would require a great deal of research and design since it 
has not already been demonstrated. In addition, the blower would require electrical 
energy from shore, or generation using a gas turbine. If placed on the platform, storage 
of fuel would be required (propane or liquid fuels). A significant footprint and equipment 
cost would be associated with this option. 

 
 A vapor collection system would be required that returns collected vapors back to the 

SPM buoy, down to a subsea pipeline, and then to the VCU located on the platform. Such 
a vapor collection system has not been demonstrated and could present unique 
challenges due to the lengthy distance these vapor lines would have to traverse 
underwater to allow adequate clearance of the established swing circle around the SPM 
buoy which must accommodate ships that weathervane around it. An underwater vapor 
collection line traveling distances such as these could potentially lead to condensing 
vapors in the lines which would present operational reliability and safety issues. 

 
 Vapor combustors or flares require a large thermal safety zone from other structures and 

personnel, due to being a large heat source. Such safety concerns could present 
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unforeseen challenges in an offshore platform location where space is often 
limited/confined. 

 
Based on the stated technical issues, VCU control technology is not an “applicable” technology 
for the proposed SPM buoy system and is, therefore, eliminated from consideration as a control 
option due to technically infeasibility and safety reasons. 
 
Vapor Recovery Unit (VRU) 
VRU control technology has been demonstrated as technically feasible in land-based 
applications, but not in offshore locations like the proposed SPM buoy system. The offshore 
location, weather conditions, and sea conditions present many challenges that render VRU 
control technology infeasible due to safety and energy concerns and is considered 
undemonstrated technology for offshore applications as discussed below: 
 

 VRU control technology is not typically used for crude oil vapors due to the difficulties 
presented by the wide and variable range of compounds found in crude oils and their 
non-uniform chemical properties. For a condensation-based VRU system 
(compression/refrigeration), some of the chemicals in crude oil vapor would be 
condensed easily, but others would require either much greater compression power due 
to higher vapor pressures and/or more refrigeration power due to lower boiling points – 
this is especially true for chemicals such as ethane, propane, butane, and hydrogen 
sulfide. Similar difficulties are also encountered by adsorption/absorption systems, such 
as carbon adsorption systems, used to control emissions from crude oil vapors since 
lighter compounds are not well-controlled and the adsorption capacity is much less for 
these compounds. Many of the heavier compounds in crude oil vapors will sometimes 
“poison” the carbon requiring complete replacement. Certain compounds in crude oil will 
cause excessive heat generated by exothermic reactions resulting from capture on the 
carbon, potentially leading to fires/explosions, which are a great safety concern. Further, 
such systems have not yet been demonstrated on a scale the size of the proposed VLCC 
loading and in an offshore setting. Existing applications of VRU technology for crude oil 
have experienced little success and have limited availability. 

 
 A vapor gas blower would be required to transfer vapor from the crude oil tanker back to 

the VRU on the platform. The size/power of the blower needed for a VLCC would be 
multitudes larger than any installation known to currently be used on a VLCC. An 
installation of this magnitude would require a great deal of research and design since it 
has not already been demonstrated. In addition, the blower would require electrical 
energy from shore, or generation using a gas turbine. If placed on the platform, storage 
of fuel would be required (propane or liquid fuels). A significant footprint and equipment 
cost would be associated with this option. 

 
 A vapor collection system would be required that returns collected vapors back to the 

SPM buoy, down to a subsea pipeline, and then to the VRU located on the platform. Such 
a vapor collection system has not been demonstrated and could present unique 
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challenges due to the lengthy distance these vapor lines would have to traverse 
underwater to allow adequate clearance of the established swing circle around the SPM 
buoy which must accommodate ships that weathervane around it. An underwater vapor 
collection line traveling distances such as these could potentially lead to condensing 
vapors in the lines, which would present operational reliability and safety issues. 

 
Based on the stated technical difficulties, VRU control technology is not an “applicable” 
technology for the proposed SPM buoy system and is, therefore, eliminated from consideration 
as a technically infeasible control option. 
 
Step 3: Rank Remaining Technically Feasible Control Options 
 
The remaining two technically feasible control options in order of effectiveness are submerged 
loading and loading to ships that implement VOC Management Plans. Submerged loading 
achieves a control efficiency of more than 60% based on an evaluation of saturation factors found 
in AP-42 Table 5.2-1 (6/08). The control efficiency of loading to ships implementing VOC 
Management Plans is not easily quantifiable. 
 
Step 4: Reject Control Options based on Economic, Energy, and/or Environmental Impacts 
 
Submerged loading is the most effective remaining feasible control option and Texas GulfLink will 
implement this control option, so a cost analysis is not required. Loading to ships implementing 
VOC Management Plans is the baseline BACT option, so no further analysis of it is required. 
 
Step 5: Select BACT 
 
Texas GulfLink proposes as BACT for control of VOC from ship loading operations a combination 
of submerged fill loading and loading to ships that implement ship-specific VOC Management 
Plans in compliance with the requirements of MEPC.185(59). 
 
5.4 Diesel Storage Tanks – VOC BACT 
 
Steps 1 – 3: Identify and Rank Control Options 
 
As required by Steps 1 – 3 of the top-down review, based on an RBLC database search, the 
following control options were identified for Diesel Storage Tank VOC emissions, ordered by 
effectiveness, and of which all are technically feasible: 
 

 Fixed roof tank 
 Submerged fill pipe 
 Tank painted white 
 Compliance with applicable regulatory work practices 
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Step 4: Reject Control Options based on Economic, Energy, and/or Environmental Impacts 
 
Texas GulfLink will implement the above identified control technologies. Therefore, further 
analyses of economic, energy, and/or environmental impacts were not necessary. 
 
Step 5: Select BACT 
 
Texas GulfLink proposes as BACT for control of VOC from Diesel Storage Tanks a combination of 
fixed roof tanks, painted white, equipped with submerged fill pipes, and maintaining compliance 
with applicable regulatory work practices. 
 
5.5 Surge Tank (Crude Oil Service) – VOC BACT 
 
Steps 1 – 3: Identify and Rank Control Options 
 
A search of the RBLC database for “surge” or “relief” tanks across all available types of industries 
yielded no results of BACT determinations dating back to January 2009. Surge/relief tanks are 
different from traditional storage tanks since they do not typically hold liquids during normal 
operations. These tanks will receive liquids only during a sudden surge event for which the tank 
will serve as “relief” and quickly receive the excess liquids for a brief period prior to being 
returned to the pipeline. The surge tank will not typically contain any crude oil. Due to the 
inherently low emissions due to the tank normally not containing stored material, Texas GulfLink 
conservatively identified the same control options for the Crude Oil Surge Tank as were identified 
for the Diesel Storage Tanks, ordered by effectiveness, and of which all are technically feasible: 
 

 Fixed roof tank 
 Submerged fill pipe 
 Tank painted white 
 Compliance with applicable regulatory work practices 

 
The VCU and VRU control technologies previously described for ship loading would be considered 
technically infeasible for use on the crude surge tank, for the reasons already discussed. These 
control technologies would also be cost prohibitive for controlling the expected low emissions of 
less than 1.5 tons/yr VOC from the surge tank (see Table 3-1). 
 
Step 4: Reject Control Options based on Economic, Energy, and/or Environmental Impacts 
 
Texas GulfLink will implement all identified and technically feasible control technologies for VOC 
emissions from the Surge Tank and, therefore, further analyses of economic, energy, and/or 
environmental impacts were not necessary. 
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Step 5: Select BACT 
 
Texas GulfLink proposes as BACT for control of VOC emissions from the Crude Oil Surge Tank a 
combination of fixed roof tank, painted white, equipped with submerged fill pipe, and 
maintaining compliance with applicable regulatory work practices. 
 
5.6 Diesel Engines – VOC BACT 
 
Generators, Cranes, and Firewater Pumps for the proposed Project will be driven by diesel-fired 
internal combustion engines. This section addresses VOC BACT controls for all of these emission 
sources. 
 
Steps 1 – 3: Identify and Rank Control Options 
 
As required by Steps 1 – 3 of the top-down BACT review, based on a RBLC database search, the 
following control options were identified for control of VOC emissions from Diesel Engines, 
ordered by effectiveness, and of which all are technically feasible: 
 

 Oxidation Catalyst, 60% control efficiency 
 Compliance with applicable requirements of 40 CFR 60 Subpart IIII and 40 CFR 63 Subpart 

ZZZZ 
 Good Combustion Practices 

 
Step 4: Reject Control Options based on Economic, Energy, and/or Environmental Impacts 
 
Oxidation Catalyst 
The addition of a catalyst bed to the exhaust outlet of an engine causes significant pressure drop 
and backpressure to the engine. This reduces the power/energy efficiency of the engine. The 
oxidation catalyst causes reactions with CO and VOC in the exhaust further converting them to 
CO2, which is released to the atmosphere as additional collateral emissions. The waste generated 
by spent catalyst must be replaced approximately every 5 years and disposed of potentially as a 
hazardous waste. Further, the cost of the Oxidation Catalyst for the proposed generators would 
be prohibitive, at approximately $211,000/ton (see Appendix D for details of the cost analysis). 
This cost is based on the conservative assumption of year-round (i.e., 8,760 hrs/yr) operation of 
each unit, which would not actually be the case. Because typically only one of the two Generator 
engines (with two oxidation catalyst beds) would be in use, each Generator would have a half-
year operating factor, on average, when considering combined run-time of both units. So, the 
actual cost would be approximately $422,000/ton of VOC reduced. These adverse environmental 
and economic impacts outweigh the advantages, so installing Oxidation Catalysts is rejected as a 
VOC control option for all of the diesel-fired engines. 
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Step 5: Select BACT 
 
Texas GulfLink proposes as BACT for control of VOC from Diesel Engines a combination of good 
combustion practices and compliance with applicable requirements of 40 CFR 60 Subpart IIII and 
40 CFR 63 Subpart ZZZZ. 
 
5.7 Diesel Engines – NOx BACT 
 
Generators, Cranes, and Firewater Pumps for the proposed project will be driven by diesel-fired 
internal combustion engines. This section addresses NOx BACT controls for all of these emission 
sources. 
 
Step 1: Identify Available Control Options 
 
The following control options are the identified available control options for Step 1 of the top-
down BACT review based on an RBLC database search: 
 

 Fuel Selection 
 Add-on controls such as Selective Catalytic Reduction (SCR), Selective Non-Catalytic 

Reduction (SNCR), or Non-Selective Catalytic Reduction (NSCR) 
 Compliance with applicable requirements of 40 CFR 60 Subpart IIII and 40 CFR 63 Subpart 

ZZZZ 
 Good Combustion Practices 

 
Step 2: Eliminate Technically Infeasible Control Options 
 
Fuel Selection 
Natural gas-fired engines can provide for lower NOx emissions performance as compared to 
diesel-fired engines. As previously discussed related to complexities with a VCU for ship loading, 
no fuel gas pipeline, such as a natural gas or propane pipeline, would be readily present in the 
remote offshore location of the proposed project. Therefore, natural gas-fired engines would 
require significant storage of the fuel on the platform, creating the same reliability issues as 
previously discussed for a VCU.  Diesel fuel can be more reliably and efficiently transported (from 
an energy and emissions perspective) to the offshore location. For these reasons, fuel selection 
is a technically infeasible control option. Diesel fuel is proposed for the engines. 
 
Add-on Controls Such as SCR, SNCR, or NSCR 
SCR technology normally is effective for treating flue gases in the temperature range of 
approximately 450°F to 850°F and it requires stable temperatures with sustained run times for 
effective NOx emissions control. The crane and firewater pump engines will typically run for only 
several hours per week and/or with frequent load fluctuations causing unstable stack 
temperatures. For these reasons, SCR is eliminated from further consideration as a technically 
feasible NOx control option for the crane and firewater pump engines. For the generator engines, 
which will experience more sustained run times, SCR will be further evaluated as a potential 
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technically feasible NOx control option. 
 
SNCR technology is normally effective for treating flue gases in the temperature range of 
approximately 1,600°F to 1,900°F. Engines typically have maximum exhaust manifold 
temperatures well below the usual effective operating range of SNCR, reaching up to 
approximately 1,100°F. For this reason, SNCR is eliminated from consideration as a technically 
feasible control option. 
 
To be effective, NSCR technology requires a fuel-rich vapor stream with very low oxygen content. 
Diesel engines inherently operate “lean” with higher oxygen and lean levels of fuel in the exhaust. 
Therefore, NSCR is not effective for NOx reduction in diesel engine exhaust, and is eliminated 
from consideration as a technically feasible NOx control option. 
 
Step 3: Rank Remaining Technically Feasible Control Options 
 
The remaining technically feasible control options in order of effectiveness are: 
 

 SCR (Generator engines only) 
 Compliance with applicable requirements of 40 CFR 60 Subpart IIII and 40 CFR 63 Subpart 

ZZZZ 
 Good Combustion Practices 

 
Step 4: Reject Control Options based on Economic, Energy, and/or Environmental Impacts 
 
SCR (generators only) 
SCR technology creates collateral emissions of ammonia requiring injection of ammonia or urea 
into the exhaust stream upstream of the catalyst. Some of the ammonia passes through 
unreacted which is known as “ammonia slip”. Another adverse environmental impact is the 
waste generated by spent catalyst from the SCR unit which must be replaced, for typical 
operations, approximately every three years and disposed of as a hazardous waste. Storing 
ammonia on the offshore platform and the ammonia slip from the SCR unit would create safety 
concerns for the personnel in close proximity (i.e., those living on the platform) since ammonia 
is toxic and can cause irritation and burning of the skin, eyes, nose, and throat. Further, the cost 
of SCR technology for the proposed Generators would be prohibitive, at approximately 
$11,000/ton (see Appendix D for details of the cost analysis). This cost is based on the 
conservative assumption of year-round (i.e., 8,760 hrs/yr) operation of each unit, which would 
not actually be the case. Because typically only one of the two generators (with two SCR units) 
would be in use, each generator would have a half-year operating factor, on average, when 
considering the combined run-time of both units. So, the actual cost would be approximately 
$22,000/ton of VOC reduced. Based on these health, environmental, and economic reasons, SCR 
is rejected as a feasible control option for NOx emissions from the Generators because these 
disadvantages are deemed to outweigh any benefit. 
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Step 5: Select BACT 
 
Texas GulfLink proposes as BACT for control of NOx emissions from the Generator diesel engines 
a combination of good combustion practices and compliance with applicable requirements of 40 
CFR 60 Subpart IIII and 40 CFR 63 Subpart ZZZZ. 
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6.0 REGULATORY APPLICABILITY 
 
In this section, potentially applicable federal and state air regulations are reviewed for the 
proposed Texas GulfLink Deepwater Port Facility. Note that the US Environmental Protection 
Agency (EPA) does not normally administer the Clean Air Act (CAA) in the western Gulf of Mexico 
because under CAA Section 328, the Department of lnterior's Bureau of Ocean Energy 
Management (BOEM) is responsible for regulating outer continental shelf (OCS) sources, as 
defined by the OCS Lands Act, in that area.  However, because the proposed Deepwater Port 
Facility will not be a defined OCS source, Section 328 does not apply.  Instead, the EPA is the CAA 
permitting authority for non-OCS sources in federal waters. 
 
The EPA regards a provision of the Deepwater Port Act (DPA), 33 U.S.C. §1501, et seq, as the 
primary source of its authority to apply the CAA to activities associated with deepwater ports. 
The DPA applies federal law, and applicable State law, to deepwater ports and further designates 
deepwater ports as "new sources" for CAA purposes. Accordingly, for the source's pre-
construction and operating permits, EPA will rely on the provisions of Title I and Title V, 
respectively, of the CAA supporting applicable regulations, and on the State's law to the extent 
applicable and not inconsistent with federal law. 
 
Section 6.1 below describes the potentially applicable federal air regulations in Title 40 of the 
Code of Federal Regulations (40 CFR). Section 6.2 below describes the potentially applicable 
Texas air regulations in Title 30 of the Texas Administrative Code (30 TAC), as administered by 
the Texas Commission on Environmental Quality (TCEQ). 
 
6.1 Federal Air Regulations – 40 CFR 
 
The federal air regulations reviewed include New Source Performance Standards (NSPS) in 40 
CFR Part 60, National Emission Standards for Hazardous Air Pollutants (NESHAP) in 40 CFR Part 
61, and NESHAP for Source Categories (which outlines Maximum Achievable Control Technology, 
“MACT”) in 40 CFR Part 63. Note that the applicability of 40 CFR Parts 70/71 (federal Title V) is 
included under separate cover. 
 
NSPS – 40 CFR Part 60 

Subpart A:  General Provisions 
Any emission source subject to a specific NSPS is also subject to applicable general provisions in 
this subpart. Unless specifically excluded by the source-specific NSPS, Subpart A generally 
requires initial construction notification, initial startup notification, performance 
tests/notifications, general monitoring requirements, general recordkeeping requirements, and 
semi-annual monitoring and/or excess emission reports. Because the proposed Texas GulfLink 
Deepwater Port Facility will be subject to one or more source-specific NSPS, the facility will 
comply with the applicable general provisions under Subpart A. 
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Subparts D, Da, Db, Dc:  Steam Generating Units 
The proposed Deepwater Port Facility will not operate a defined steam generating unit (SGU). 
Therefore, these rules that apply to SGUs do not apply. 
 
Subparts Kb:  Petroleum Liquid Storage Vessels Constructed, Reconstructed, or Modified after 
July 23, 1984 
This subpart applies to a storage vessel with a capacity greater than or equal to 20,000 gallons 
that is used to store volatile organic liquids (VOL) for which construction, reconstruction, or 
modification commenced after July 23, 1984. However, the subpart does not apply to a storage 
vessel with a capacity greater than or equal to 40,000 gallons storing a liquid with a maximum 
true vapor pressure (TVP) less than 0.5 psia, or with a capacity between 20,000 and 40,000 
gallons storing a liquid with a maximum TVP less than 2.2 psia. 
 
Although the proposed crude surge tank at the Deepwater Port Facility [EPN (P) T-1] will have a 
capacity greater than 40,000 gallons, it will not be operated as a storage tank.  Surge/relief tanks 
are different from traditional storage tanks since they do not typically hold liquids during normal 
operations. Such tanks will receive liquids only during a sudden surge event for which the tank 
will serve as “relief” and quickly receive the excess liquids for a brief period prior to being 
returned back to the pipeline. The surge tank will not typically contain any crude oil. Therefore, 
this subpart does not apply to the surge tank. Additionally, the two proposed diesel-fuel storage 
tanks [EPNs (P) DT-1 and (P) DT-2] will each have a storage capacity of 20,000 gallons, but the 
TVP of diesel is significantly less than 2.2 psia. Therefore, the two diesel-fuel tanks will also not 
be subject to this rule. 
 
Subpart GG:  Gas Turbines 
The proposed Deepwater Port Facility will not operate a stationary gas turbine. Therefore, this 
rule does not apply. 
 
Subpart IIII:  Stationary Compression Ignition IC Engines 
This subpart applies to compression ignition (CI) engines. There will be a total of six CI engines 
located at the Deepwater Port Facility driving:  two electric generators, two emergency firewater 
pumps, and two portal cranes. All six engines will be constructed after the applicable date of July 
11, 2005. Therefore, the Deepwater Port Facility will comply with the applicable provisions of this 
subpart for the six CI engines. 
 
Subpart JJJJ:  Stationary Spark Ignition IC Engines 
This subpart applies to spark ignition (SI) engines. The proposed Deepwater Port Facility will not 
operate any SI engines. Therefore, this rule does not apply. 
 
Subpart KKKK:  Stationary Combustion Turbines 
The proposed Deepwater Port Facility will not operate a stationary combustion turbine. 
Therefore, this rule does not apply. 
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NESHAP – 40 CFR Part 61 

Subpart A:  General Provisions 
Any emission source subject to a specific NESHAP is also subject to applicable general provisions 
in this subpart. The proposed Deepwater Port Facility will have emissions of benzene as a result 
of handling and storing crude oil. Benzene is a listed applicable substance in 40 CFR 61.01(a). 
Therefore, a review of potentially applicable NESHAP rules was performed for the facility’s 
emission sources. 
 
Subpart V:  Equipment Leaks of VHAP Service 
The crude to be handled and loaded at the proposed Deepwater Port Facility will contain benzene 
at less than 10% by weight. As such, the pipeline components regulated by this subpart (e.g. 
valves, connectors, pumps, pressure relief devices, sampling connection systems, etc.) will not 
operate “In VHAP Service”, as defined in 40 CFR 61.241.  Therefore, this subpart does not apply. 
As there are no other applicable NESHAP rules that apply to the Deepwater Port Facility, Subpart 
A does not apply as well. 
 
NESHAP for Source Categories (“MACT”) – 40 CFR Part 63 

Subpart A:  General Provisions 
This subpart applies to any facility that is subject to an individual subpart under 40 CFR 63. 
Because the diesel (compression ignition) engines at the proposed Deepwater Port Facility will 
be subject to Subpart ZZZZ, the facility will comply with applicable requirements in Subpart A. 
 
Subpart H:  Equipment Leaks of Organic HAPs 
The provisions of this subpart apply to pumps, compressors, agitators, pressure relief devices, 
sampling connection systems, open-ended valves or lines, valves, connectors, surge control 
vessels, bottoms receivers, instrumentation systems, and control devices or closed vent systems 
required by this subpart that are intended to operate in organic HAP service 300 hours or more 
during the calendar year within a source subject to the provisions of a specific subpart in 40 CFR 
part 63 that references this subpart. No Part 63 subpart that applies to the Deepwater Port 
Facility references this Subpart H. Additionally, the facility will not operate pipeline components 
“In Organic HAP” service (i.e., piece of equipment either contains or contacts a fluid that is at 
least 5% by weight of total organic HAP). Therefore, this subpart does not apply. 
 
Subpart Y: National Emission Standards for Marine Tank Vessel Loading Operations 
The proposed Deepwater Port Facility is expected to emit greater than 10 tons per year (tpy) of 
a single hazardous air pollutant (HAP) and greater than 25 tpy of an aggregate of all speciated 
HAPs (see Table 3-2). Therefore, the facility is considered a major source of HAPs. For some 
marine tank vessel loading operations, 40 CF Part 63, Subpart Y provides the regulatory 
framework for setting HAPs emissions limits. However, for the reasons stated below and in 
Appendix E to this application, 40 CFR Part 63, Subpart Y does not apply to Texas GulfLink’s 
application or proposed Deepwater Port Facility. If the rule did apply, applicable MACT standards 
in §63.562(b) could apply, which standards include a requirement to reduce HAP emissions from 
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marine tank vessel loading by 95% by weight using methods in §63.565(d) and (l).  40 CFR 
§63.565(d) refers to “combustion (except flare) and recovery control device performance test 
procedures” (e.g. vapor combustion unit, VCU). The control device likely required would be a 
vapor collection system with a VCU, if Subpart Y applied. 
 
The Clean Air Act Amendments of 1990 required the US EPA to regulate emissions of HAPs using 
technology-based standards. The Section 112 standards are known as the National Emissions 
Standards for Hazardous Air Pollutants (NESHAPs), and are commonly referred to as Maximum 
Achievable Control Technology, or MACT, standards. When developing a MACT standard for a 
particular source category, US EPA evaluates the level of emissions currently being achieved by 
the best-performing similar sources through use of HAP-compliant materials, clean processes, 
control devices, work practices, or other methods. These emissions levels set a baseline (referred 
to as the “MACT floor”) for the new standard. At a minimum, a MACT standard must achieve, 
throughout the industry, a level of emissions control that is at least equivalent to the MACT floor. 
The MACT floor is established differently for existing sources and new sources (which are defined 
based on the date when a NESHAP is proposed): 
 

 For existing sources, the MACT floor must equal the average emissions limitations 
currently achieved by the best-performing 12% of sources in that source category, if there 
are 30 or more existing sources. If there are fewer than 30 existing sources, then the 
MACT floor must equal the average emissions limitation achieved by the best-performing 
five sources in the category. 
 

 For new sources, the MACT floor must equal the level of emissions control currently 
achieved by the best-controlled similar source. 

 
Vapor collection and control technologies have been demonstrated as technically feasible in 
land-based applications of VOC vapor control, but not in offshore locations like the proposed 
Texas GulfLink Deepwater Port Facility, which will involve marine loading via two Single Point 
Mooring (SPM) buoy systems. The offshore location and associated operational conditions, 
weather conditions, and sea conditions present many challenges that render these control 
technologies technically infeasible due to safety and operational concerns, and these 
technologies are considered undemonstrated for offshore applications. In other words, these 
technologies do not meet the MACT floor because they do not represent a “currently achieved” 
level of emissions control for offshore marine loading operations. The only currently achieved 
level of emissions control is submerged fill loading into ships that implement a VOC Management 
Plan, per MEPC.185(59) and the supplement MEPC.1/Circ.680.  Appendix E of this application is 
a 40 CFR 63 Subpart Y applicability evaluation that provides more detail on why Texas GulfLink, 
LLC believes this rule does not apply to the proposed Texas GulfLink Project based on safety and 
operational reasons. 
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Subpart VV:  Oil-Water Separators and Organic-Water Separators 
The provisions of this subpart apply to the control of air emissions from oil-water separators and 
organic-water separators for which another subpart of 40 CFR 60, 61, or 63 references the use of 
this subpart for such air emission control. No Part 60, 61, or 63 subpart that applies to the 
proposed Deepwater Port Facility references Subpart VV. In addition, the facility will not operate 
an affected source under Subpart VV. Therefore, this rule does not apply. 
 
Subpart YYYY:  Stationary Combustion Turbines 
The proposed Deepwater Port Facility will not operate a stationary combustion turbine. 
Therefore, this rule does not apply. 
 
Subpart ZZZZ:  Stationary Reciprocating Internal Combustion Engines (RICE) 
The proposed Deepwater Port Facility will operate six compression ignition (CI) engines driving 
two electric generators (350 KW), two emergency firewater pumps (350 bhp), and two portal 
cranes (439 KW). Per 40 CFR 63.6590(c), an affected source that meets any of the criteria in 
paragraphs (c)(1) through (7) of the section must meet the requirements of Subpart ZZZZ by 
meeting the requirements of 40 CFR 60 Subpart IIII for compression ignition engines, and no 
further requirements apply under this subpart. 
 
The two emergency-use firewater pump engines [EPNs (P) FWP-1 and (P) FWP-2] meet the 
applicability criteria of paragraph (c)(6) because they will be new emergency stationary 
reciprocating internal combustion engines (RICE) with a site rating of less than or equal to 500 
brake horsepower (bhp) each located at a major source of hazardous air pollutant (HAP) 
emissions. Therefore, these engines will comply with Subpart ZZZZ by complying with 40 CFR 60 
Subpart IIII, and no further requirements under Subpart ZZZZ apply. 
 
Additionally, the two electric generator engines [EPNs (P) G-1 and (P) G-2] and two portal crane 
engines [EPNs (P) C-1 and (P) C-2] meet the applicability criteria of paragraph (c)(7) because they 
will be new CI stationary RICE with a site rating of less than or equal to 500 bhp located at a major 
source of HAP emissions. Therefore, these engines will comply with Subpart ZZZZ by complying 
with 40 CFR 60 Subpart IIII, and no further requirements under Subpart ZZZZ apply. 
 
6.2 Texas Air Regulations – 30 TAC 
 
As previously mentioned, for deepwater port license applications, the US EPA administers CAA 
requirements and reviews air permit applications using the adjacent State’s regulations. Because 
Texas is the nearest adjacent state to the proposed Deepwater Port Facility, the TCEQ rules and 
regulations would potentially apply to the Deepwater Port Facility. The TCEQ air quality 
regulations in 30 TAC Chapters 101 through 122 were reviewed for potentially applicable 
requirements. 
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Chapter 101:  General Air Quality Rules 
Chapter 101 covers general rules that may apply to the Deepwater Port Facility. Some items 
included in Chapter 101 are nuisance rules, inspection fees, emission fees, emission events, 
scheduled maintenance, and expedited permitting. The proposed Deepwater Port Facility will 
comply with applicable requirements listed in this chapter. 
 
Chapter 111:  Control of Air Pollution from Visible Emissions and Particulate Matter 
Chapter 111 establishes standards for visible emissions and opacity from stationary vents, gas 
flares, ships, and other sources, and for particulate matter (PM) emissions from selected sources, 
including material handling and construction. In general, the opacity from a new stationary vent 
or stack must not exceed 20%, averaged over a 6-minute period. The opacity from a ship stack 
must not exceed 30%, averaged over a 5-minute period, except during reasonable periods of 
engine startup. Gas flares must not have visible emissions for more than 5 minutes in any 
consecutive 2-hour period. The Deepwater Port Facility will comply with applicable opacity and 
PM emission limits specified in this chapter. 
 
Chapter 112:  Control of Air Pollution from Sulfur Dioxide 
Chapter 112 outlines emission limits as well as monitoring, reporting, recordkeeping 
requirements, and net ground-level concentration limits for sulfur compounds. The proposed 
Deepwater Port Facility will demonstrate compliance with the net ground-level concentration of 
applicable sulfur compounds (e.g. SO2, H2S) through air dispersion modeling analysis. 
 
Chapter 113:  Standards of Performance for Hazardous Air Pollutants and for Designated Facilities 
and Pollutants 
Chapter 113 incorporates by reference the federal NESHAP standards contained in 40 CFR Part 
63. The applicability analysis for the federal NESHAP regulations is presented in Section 6.1. 
 
Chapter 115:  Control of Air Pollution from Volatile Organic Compounds 
Chapter 115 establishes rules for VOC emissions from specific sources, including vent gases, 
loading, and unloading of VOCs. Chapter 115 applies to emission sources located in designated 
nonattainment counties, and specific covered attainment counties listed in §115.10. The 
requirements listed in Chapter 115 do not apply to the proposed Deepwater Port Facility because 
the facility will not be located in a designated nonattainment area, nor in one of the specifically 
listed attainment counties. 
 
Chapter 116:  Control of Air Pollution by Permits for New Construction or Modification 
Through Chapter 116, the TCEQ administers the New Source Review (NSR) air permitting 
programs in Texas, including NNSR and PSD.  However, for sources located on the OCS outside of 
the state seaward boundary, the US EPA administers the PSD (pre-construction) program, using 
adjacent state regulations. Therefore, Texas GulfLink is applying to the US EPA (Region 6) for a 
PSD permit prior to commencing construction. 
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Chapter 117:  Control of Air Pollution from Nitrogen Compounds 
Chapter 117 Subchapter B establishes emission limits for nitrogen compounds emitted from 
major industrial, commercial, and institutional sources located in ozone nonattainment areas.  
Because the proposed Deepwater Port Facility will not be located in a designated nonattainment 
area, the requirements of this chapter to not apply. 
 
Chapter 118:  Control of Air Pollution Episodes 
Chapter 118 establishes requirements for generalized and local air pollution episodes. The 
requirements listed in Chapter 118 do not apply to the proposed Deepwater Port Facility because 
the facility’s location will not be in any geographical area that might be affected by an air pollution 
episode. 
 
Chapter 122:  Federal Operating Permits Program 
The proposed Texas GulfLink Deepwater Port Facility will be a major source of regulated 
pollutants (i.e., single pollutant with emissions greater than 100 tons per year, see Table 3-1); 
thus, it will require a federal Title V operating permit. For sources located on the OCS outside of 
the state seaward boundary, the US EPA administers the Title V permit program, using adjacent 
state regulations. Therefore, the Deepwater Port Facility is required to submit an initial Title V 
operating permit application to the US EPA (Region 6) prior to starting operation of the facility.  
This Title V permit application is included under separate cover. 
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7.0 AIR QUALITY IMPACTS ANALYSES 
 
As described in Section 4.0 of this application, because the proposed offshore Deepwater Port 
Facility will have emissions of NOx and VOC that trigger PSD applicability, the following PSD air 
quality analyses were reviewed: 
 

 Pre-application PSD significance modeling, per §52.21(m); 
 Off-property impacts analysis, demonstrating compliance with the National Ambient Air 

Quality Standard (NAAQS) and maximum allowable increase over the baseline 
concentration in the area (“increment”), per §52.21(k); 

 An additional impact analysis, per §52.21(o); and 
 A federal Class I Area impact analysis, per §52.21(p). 

 
Appendix F presents a report describing the air quality analyses performed for the proposed 
Texas GulfLink Deepwater Port Facility (i.e., a major new source) following the PSD requirements. 
These analyses include dispersion modeling using the BOEM-accepted Offshore and Coastal 
Dispersion (OCD) model, an ozone impacts review considering the two precursor pollutants to 
ozone formation, NOx and VOC, and a visibility screening analysis for the nearest Class II area 
(San Bernard Wildlife Refuge). Note that a Class I area impacts review was not required because 
the nearest Class I area (Breton National Wildlife Refuge in southeast Louisiana) is too far away 
to trigger such a review. 
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Appendix A 
Application Figures (Area Map, Simplified PFD) 
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Appendix B 
Detailed Emission Rate Calculations 
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Appendix C 
RBLC Search Results 

  

























 
 

Appendix D 
BACT Cost Analysis Sheets 











 
 

Appendix E 
40 CFR 63 Subpart Y Applicability Evaluation 

 



NESHAP 

Clean Air Act (“CAA”) section 112 authorizes the EPA to regulate the emission of 
hazardous air pollutants (“HAPs”).  CAA section 112(d) requires EPA to promulgate regulations 
establishing emission standards for each category or subcategory of major sources listed by the 
EPA under Section 112(c) of the CAA (“Listed Sources”).  The emission standards for Listed 
Sources are referred to as National Emission Standards for Hazardous Air Pollutants (“NESHAP”).   

The NESHAP establish Maximum Achievable Control Technology (“MACT”) standards for 
setting emissions limits for new and existing Listed Sources.  In those instances where EPA has 
not established a MACT standard applicable to a major source of HAPs (i.e. for sources that are 
not a Listed Source), CAA section 112(g) applies. Under section 112(g), the MACT emission 
limitation is developed on a “case-by-case” basis.  

MACT for new sources (whether listed under 112(c) or not) is defined in 40 CFR § 63.41 
as follows:   

Maximum achievable control technology (MACT) emission limitation for new 
sources means the emission limitation which is not less stringent than the 
emission limitation achieved in practice by the best controlled similar source, and 
which reflects the maximum degree of reduction in emissions that the permitting 
authority, taking into consideration the cost of achieving such emission 
reduction, and any non-air quality health and environmental impacts and energy 
requirements, determines is achievable by the constructed or reconstructed 
major source. (emphasis added) 

In 1995, EPA promulgated a specific MACT standard for HAP emissions from marine tank vessel 
loading operations—a listed source—under 40 CFR Part 63, Subpart Y (“Subpart Y”).  Under 
Subpart Y, new, major offshore sources are required reduce HAP emissions from marine tank 
vessel loading operations by 95 weight-percent.  HAP emissions can be controlled using one of 
two primary methods:  a vapor combustion unit (“VCU”) or a vapor recovery unit (“VRU”). 59 FR 
25004, 25007 (May 13, 1994).  

While the proposed DWP facility does involve loading of large marine tankers, Texas 
GulfLink asserts that the anticipated emissions are more appropriately considered through a 
case-by-case MACT analysis because: (1) the DWP proposed source does not fall within the types 
of sources or subcategories of sources covered by Subpart Y; (2) VCUs and VRUs are not “achieved 
in practice” for a DWP such as Texas GulfLink; and, most importantly, (3) the use of VRUs/VCUs 
on offshore platforms as would be required under Subpart Y raises serious safety concerns (i.e. 
safety being among the “non-air quality health impacts” that must be considered under any 
MACT analysis). Under a case-by-case MACT analysis, the only level of emissions control for 
similar sources “achieved in practice” is that achieved using submerged fill loading under a VOC 
Management Plans per MEPC.185(59) and MEPC.1/Circ. 680. 
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SUBPART Y MACT v CASE-BY-CASE MACT 

 Subpart Y was adopted in 1995 and subsequently amended in 2011.  At the time of its 
original adoption and subsequent amendment, there were no offshore DWPs receiving product 
via subsea lines from onshore facilities.  Likewise, there were no offshore DWPs loading the 
volumes of crude oil, or located as far from shore, as the proposed DWP facility contemplated by 
Texas GulfLink.  In part, this was because crude oil exports from the United States were banned 
from 1975 to 2015 under the 1975 Energy Policy & Conservation Act.  As a result, the then-
existing marine tank vessel loading sources and subcategories of sources considered by EPA in 
developing the emissions standards contained in Subpart Y were not operationally representative 
of the type of DWP project proposed by Texas GulfLink. Rather, emissions from the proposed 
DWP are more properly analyzed under a case-by-case MACT analysis. 

A. Subpart Y 

On its face, it might appear that the proposed DWP source is subject to Subpart Y since 
that subpart deals with emissions from marine vessel loading operations.  In fact, a close analysis 
of the rulemaking history reveals that the regulations developed and standards adopted under 
Subpart Y did not consider sources that are representative of the proposed DWP.  That is, the 
proposed DWP is simply not among the categories and subcategories of sources subject to the 
MACT standard under Subpart Y.  EPA would need to undertake a rulemaking to expand the 
number of source subcategories covered under Subpart Y for it to apply to sources like Texas 
GulfLink’s proposed facility. 

1. Subpart Y Rulemaking History. 

Subpart Y was first promulgated in 1995 and amended in 2011.  Beginning in 1992, EPA 
began developing the various categories of Listed Sources.  Initially, EPA did not include marine 
tank loading operations among the 1992 Listed Sources stating:  

“Marine vessel loading and unloading facilities are not listed on today’s list because the 
Agency intends to regulate HAP’s as well as emissions of VOCs and other pollutants under 
authority of section 183(f) of the CAA.  Section 183(f) requires that the Agency, in 
conjunction with the Coast Guard, establish emissions standards for emissions of VOC’s 
and any other air pollutant from loading and unloading tank vessels.  Given the 
Congressional mandate to consult with the Coast Guard and consider safety impacts in 
developing tank vessel standards, the Agency believes it advisable to address all tank 
vessel emissions in a comprehensive, multi-faceted manner under section 183(f)” (57 FR 
31576, 31586 (July 16, 1992)). 

In 1993, EPA decided to regulate HAP emissions from these types of sources under the authority 
of CAA section 112 and added marine tank loading operations to the Listed Sources.  Although 
section 112 of the CAA does not specifically address Coast Guard regulations on safety, EPA 
considered safety issues in developing regulations proposed under section 112 for marine tank 
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loading operations stating in the preamble to the proposed regulation that “a primary concern in 
the implementation of these proposed regulations is safety.” 59 FR 25004, 25017 (May 13, 1994).  

In 1994, EPA proposed NESHAP for marine tank loading operations.  59 FR 25004 (May 
13, 1994).  EPA sought comments on whether “offshore terminals” should be placed in a separate 
subcategory.  Offshore terminals are terminals that are at least one-half mile from shore.  
Ultimately, EPA adopted a subcategory for offshore terminals, and recognized that offshore 
terminals present unique regulatory challenges such as increased cost, unique environmental 
impacts, and size constraints.  60 FR 48388, 48393 (September 19, 1995). 

The 1995-adopted NESHAP set MACT standards for several subcategories of the marine 
tank loading operations category, including new major source offshore terminals.  Based on 
comments received during the rule-making, EPA determined there were no more than 20 
offshore terminals with subsea lines (i.e. lines that run along the sea floor rather than on piers or 
docks) in existence. 60 FR 48388, 48393 (September 19, 1995).  None of those terminals 
controlled emissions from marine tank vessel loading.  60 FR 48388, 48393 (September 19, 1995).  
EPA was made aware of only two offshore terminals (both lacking subsea lines) that were 
presently controlling emissions.  60 FR 48388, 48393 (September 19, 1995).  However, EPA did 
not have any information regarding the specific control techniques used at these 2 terminals.  60 
FR 48388, 48393 (September 19, 1995).  While EPA stated it was aware there were additional 
offshore terminals without subsea lines, it was unable to quantify the total number in existence.1  
As a result, EPA assumed there were fewer than 30 offshore terminals in determining the “MACT 
floor” (i.e. the process by which the MACT limit is analyzed and set). 

CAA section 112(d)(3) provides that the MACT floor for an existing source is: 

• the average emission limitation achieved by the best performing 12 percent of the 
existing sources (for which the Administrator has emissions information)… for 
categories and subcategories with 30 or more sources, or 

• the average emission limitation achieved by the best performing 5 sources (for which 
the Administrator has or could reasonably obtain emissions information)… for 
categories or subcategories with fewer than 30 sources. 

Because EPA assumed there were fewer than 30 offshore terminals, it tried to identify the 
emission limitation achieved by the best performing 5 sources.  There were only 2 offshore 
terminals controlling emissions (again, both lacking subsea lines) and those terminals were 
controlled to a level of 95 percent.  Taking the average (or mean) of 3 offshore terminals with 0 
control and 2 offshore terminals with 95 percent control resulted in an emission limitation of 38 
percent.2  This percentage did not match a known control technology, so EPA used the median 

                                                           
1 Docket A-90-44, Item Number IV-B-2. 
2 Docket A-90-44, Item Number IV-B-2. 
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(rather than mean) of the 5 sources to determine that no control was the MACT floor for existing 
offshore terminals.3 

For new sources (as opposed to existing ones), CAA section 112(d)(3) provides that the 
MACT floor  “shall not be less stringent than the emission control that is achieved in practice by 
the best controlled similar source.”  Although EPA had little to no information at its disposal 
regarding the control techniques at the 2 controlled offshore terminals without subsea lines and 
had not identified any controlled offshore terminals with subsea lines, EPA determined that the 
MACT floor for all new offshore terminals (with or without subsea lines) should be a 95 percent 
reduction in HAP emissions.  60 FR 48388, 48395 (September 19, 1995). 

In a 2008 proposal, EPA stated that it had not identified any advancements in practices, 
processes, and control technologies for marine tank loading operations. 73 FR 60432, 60457 
(October 10, 2008). In a 2010 supplemental proposal, EPA stated that vapor collection and 
processors (recovery) was a possible control for certain marine tank loading operations involving 
gasoline loading.  75 FR 65068, 65115 (October 21, 2010).  Ultimately in the rule amendment 
adopted in 2011, EPA determined that vapor recovery was not cost-effective and only required 
existing offshore terminals to use submerged fill, which EPA identified as the MACT floor level of 
control.  76 FR 22566, 22571 (April 21, 2011).  By authorizing submerged loading for existing 
offshore sources, EPA recognized it as a viable option for controlling emissions. Again however 
EPA did not consider sources like the proposed DWP facility because none were in existence at 
the time and did not consider how the presence or lack of subsea lines might impact the ability 
to deploy vapor recovery and the associated safety issues when vapors are transported in rigid 
pipelines or flexible lines for long distances in deep water. 

2. The Sources Considered by EPA in Adopting Standards Under Subpart Y Are Not 
Representative of the Proposed Source.  

  Texas GulfLink’s proposed loading of VLCCs by transporting crude oil via subsea lines to a 
manned platform, and then from the platform to two pipeline end manifolds (“PLEMs”) located 
on the sea floor, and from the PLEMs via flexible pipe or hose to two SPM buoy systems at the 
surface, does not fit within any of the source categories or subcategories evaluated during the 
Subpart Y rulemaking process.  It is not surprising that there were no representative sources 
similar to Texas GulfLink’s proposed crude oil exporting facility in existence at the time EPA 
adopted Subpart Y in 1995 or when it amended Subpart Y in 2011. Crude oil exports from the 
United States were banned from 1975 to 2015 under the 1975 Energy Policy & Conservation Act.  

  Evaluation and promulgation of an additional subcategory under Subpart Y may ultimately 
be required. Adoption of a new subcategory should take into account the distance of the DWP 
from shore, whether subsea lines are being used, characteristics of the commodity being loaded, 
loading rates, the size of ship being loaded, and the unique operational and safety concerns 

                                                           
3 Docket A-90-44, Item Number IV-B-2. 
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associated with DWPs.  Until that occurs, emissions from DWP facilities such as the one proposed 
by Texas GulfLink are more properly analyzed under section 112(g) of the CAA using a case-by-
case MACT analysis. Furthermore, as discussed below, employing vapor recovery and combustion 
(as would be required under Subpart Y) on a manned platform located more than 28 miles from 
shore is not a viable option for numerous obvious safety and operational reasons. 

B. Case-by-Case MACT 

Because Subpart Y does not apply to Texas GulfLink’s proposed platform and SPM system, 
the emissions limit is set by performing a case-by-case MACT analysis.  40 CFR §63.43(d)(1)-(4) 
sets out the requirements for preparing a case-by-case MACT assessment.  

(d) Principles of MACT determinations.  The following general principles shall 
govern preparation by the owner or operator of each permit application or other 
application requiring a case-by-case MACT determination concerning construction 
or reconstruction of a major source, and all subsequent review of and actions 
taken concerning such an application by the permitting authority: 

(1) The MACT emission limitation or MACT requirements recommended 
by the applicant and approved by the permitting authority shall not be 
less stringent than the emission control which is achieved in practice by 
the best controlled similar source, as determined by the permitting 
authority. 

(2) Based upon available information, as defined in this subpart, the 
MACT emission limitation and control technology (including any 
requirements under paragraph (d)(3) of this section) recommended by 
the applicant and approved by the permitting authority shall achieve the 
maximum degree of reduction in emissions of HAP which can be achieved 
by utilizing those control technologies that can be identified from the 
available information, taking into consideration the costs of achieving 
such emission reduction and any non-air quality health and 
environmental impacts and energy requirements associated with the 
emission reduction. 

(3) The applicant may recommend a specific design, equipment, work 
practice, or operational standard, or a combination thereof, and the 
permitting authority may approve such a standard if the permitting 
authority specifically determines that it is not feasible to prescribe or 
enforce an emission limitation under the criterial set forth in section 
112(h)(2) of the Act.  

(4) If the Administrator has either proposed a relevant emission standard 
pursuant to section 112(d) or section 112(h) of the Act or adopted a 
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presumptive MACT determination for the source category which includes 
the constructed or reconstructed major source, then the MACT 
requirements applied to the constructed or reconstructed major source 
shall have considered those MACT emission limitations and requirements 
of the proposed standard or presumptive MACT determination.  
(emphasis added). 

Setting the MACT limit for the proposed source is a two-step exercise.  First, the applicant 
must set the “MACT floor” by identifying “the emission control achieved in practice by 
the best controlled similar source” (if one exists) taking into consideration “the costs of 
achieving such emission reduction and any non-air quality health and environmental 
impacts.” 40 CFR § 63.43(d)(1)-(2). If the permitting authority (in this case, the EPA) 
determines it is not feasible to enforce a specific emissions limit, then it can approve a 
“specific design, equipment, work practice, or operational standard, or a combination 
thereof.” 40 CFR § 63.43(d)(3). The second step, referred to as “beyond-the-floor” 
analysis, involves analyzing whether further emissions limitations are appropriate under 
other available control technologies or methods.   

1. Setting the MACT Floor.  

The applicable MACT floor is achieved through submerged fill employing a VOC 
Management Plan (a “work practice”) under MEPC.185(59) and MEPC.1/Circ. 680.   

a. Best-Controlled Similar Sources Achieved In Practice. 

  Under a VOC Management Plan employing submerged fill, crude oil is loaded into the 
holds of VLCCs at a point below the surface of the oil in the hold.  This limits the turbulence and 
disturbance of the surface of the liquid cargo thereby minimizing hydrocarbon volatilization and 
resulting VOC and HAP emissions.    

b. Non-Air Quality, Health and Safety-Related Impacts. 

Before setting a permit MACT limit, EPA must first take into consideration “the costs of 
achieving such emission reduction and any non-air quality health and environmental impacts 
and energy requirements associated with the emission reduction.” 40 CFR §63.43(d)(2)(emphasis 
added). One significant potential non-air quality impact is the safety of the workers on Texas 
GulfLink’s proposed manned platform and the safety of the ships during loading operations.  
Controlling emissions through submerged fill does not create the same extent of safety concerns 
and those created if vapor recovery and combustion were deployed. 

Capturing hydrocarbon vapors would require additional lines between the ship and the 
SPMs, between the SPMs and the PLEMs, and between the PLEMs and the platform where the 
VCU would necessarily be located.  That is, in addition to the subsea lines carrying crude oil from 
the platform to the PLEMs, and the flexible lines carrying crude oil from the PLEMs to the SPMs 
and from the SPMs to the ships being loaded, another set of lines would be required to transport 
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the vapors away from the ship to the SPM, from the SPMs to the PLEMs, and then from the PLEMs 
to the platform. These extra lines complicate navigational issues especially during rough seas 
because the lines can become twisted and kinked which can create back pressure which is a 
danger to the ship and its crew.4  

Furthermore, because these additional vapor lines are necessarily on or below the surface 
of the cooler seawater, it is inevitable that some of the vapors will condense and accumulate thus 
creating back pressure leading to an unsafe condition for the ship and its crew. VLCCs can 
generate a maximum of two (2) psi to push vapors back to the platform—in this case, a platform 
located more than 1.4 miles away from the VLCC being loaded.5  Further, under Oil Companies 
International Marine Forum (“OCIMF”) guidelines, VLCC’s should follow applicable Classification 
recommendations stipulating that the Tanker should operate at 70% of that pressure (or 1.4 psi).6 

In addition to liquid hydrocarbons, water can also build up in the vapor hoses between 
the VLCCs and the SPM endangering ship and crew.  The hose string from the VLCC manifold 
drops about 30 feet from the ship to sea level, travels approximately 1100 to 1200 feet on the 
surface with the hoses in motion from the rolling seas, then rises about 8 to 10 feet to the top of 
the SPM buoy.  This effectively creates a large “p-trap.” Water will drop out and buildup along 
the hose length, especially from the warmer gas coming off the VLCC and then contacting cooler 
seawater surrounding the hoses. The water will slowly build up in the hose thus reducing the flow 
rate of vapor through the hose.  Eventually, water lying in the bottom of the vapor hose will 
accumulate to a point of forming a water slug, blocking off the flow of vapors in the hose 
entirely.  To lift (push) the water plug up 10 feet to the top of the buoy requires at least 3 to 4 psi 
to clear the hose. Again, the VLCC should operate its system at no more than 1.4 psi per 
Classification recommendations.   

Importantly, Texas GulfLink’s SPM vendor, the largest supplier of SPMs and SPM 
technology in the world, did not have a product capable of vapor recovery and has indicated that 
it will not commit to perform the R&D necessary to redesign its SPMs in order to accommodate 
vapor recovery.  

Finally, VCUs installed on manned platforms, with limited available space, and located far 
from shore create additional worker safety issues and complicate the ability to quickly and safely 

                                                           
4 Also, VLCC’s moored at Texas GulfLink will be 1.25 nautical miles (nm) or about 7600 ft from the platform. Other 
DWP applicants have proposed that VLCCs be moored at about one-half the distance or 0.66 nm (about 4000 ft) from 
the manned platforms. Based on the opinions of Texas GulfLink’s staff and consultants with significant navigational 
and safety experience, VLCCs should be moored no closer than 1.0 nm from manned platforms. If a ship comes within 
0.2 nm (or about 1200 feet) of a manned platform, the platform should be evacuated.  VLCC are approximately 1100 
feet in length.  The mooring hawser is about 200 feet in length.  The tug tether adds about 400 feet for a total of about 
1700 feet.  A platform situated 4000 feet from an SPM leaves only about 2300 feet between the manned platform and 
the VLCC departing the SPM.  Texas GulfLink’s design means that any vapor recovery lines would be approximately 
twice as long as other DWP applicants. 
5 VLCC individual tank mechanical p/v values (bullets) are set to open at 1440ml of water, which equals 2 psi. 
6 The American Bureau of Shipping VOC Management Plan best practices include a target operating pressure of 
about 70% of P/V valve setting pressure:  1400 mmWG. 
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respond in the event of an explosion, fire, or other malfunction related to VCU operations.  The 
VCUs would require fuel (propane) to operate efficiently and that propane must be stored in 
tanks on the manned platform creating additional safety concerns due to the volatile nature of 
propane verses diesel fuel that is stored on the platform.  These safety concerns further negate 
the viability of setting a MACT limit under Subpart Y.  

i.  Analogy:  Exemptions Under OCS Regulations. 

It should be noted that EPA, in other contexts, has rules exempting sources from air 
quality compliance when the agency determines that a particular control technology creates or 
contributes to unsafe conditions.  The EPA’s Outer Continental Shelf Air Regulations under 40 
CFR Part 55 (which applies to offshore drilling and production platforms and vessels) expressly 
provide for an exemption when the agency “finds that compliance with the control technology 
requirement is technically infeasible or will cause an unreasonable threat to health and safety.” 
40 CFR §55.7(a). These same regulations distinguish between sources located closer to shore and 
those located more than 25 miles from a state’s seaward boundary.  OCS standards creating this 
exemption from strict compliance with air quality regulations are instructive—especially in the 
context of the unique safety issues that arise when control technologies dictated by Subpart Y 
are applied in an offshore, deep water environment. 

c. Work Practices or Operational Standards as an Acceptable Substitute for An 
Emissions Limit.  

  40 CFR §63.43(d)(3) provides that an applicant can propose a “work practice, or 
operational standard, or a combination thereof, and the permitting authority may approve such 
a standard if the permitting authority specifically determines that it is not feasible to prescribe 
or enforce an emission limitation.” (emphasis added).  The VOC Management Plan (implementing 
a “work practice”) is a ship-specific management plan designed to minimize VOC emissions during 
loading operations through best management practices and is an acceptable substitute for a 
specific emissions limit—especially after considering the safety issues discussed above.  

  With respect to the loading operations at the proposed SPM buoy system, Rule 1.4. of the 
VOC Management Plan Guideline MEPC.185(59) states that while maintaining the safety of the 
ship, the VOC Management Plan should encourage and set forth the following best management 
practices as appropriate: 

(1) The loading procedures should take into account potential gas releases due to low 
pressure and, where possible, the routing of oil from crude oil manifolds into the tanks 
should be done so as to avoid or minimize excessive throttling and high flow velocity in 
pipes; 

(2) The ship should define a target operating pressure for the cargo tanks.  This pressure 
should be as high as safely possible and the ship should aim to maintain tanks at this level 
during the loading and carriage of relevant cargo;         

AWILSO01
Highlight

AWILSO01
Highlight



(3) When venting to reduce tank pressure is required, the decrease in the pressure of the 
tanks should be as small as possible to maintain the tank pressure as high as possible. 

(4) The amount of inert gas added should be minimized. Increasing tank pressure by adding 
inert gas does not prevent VOC release but it may increase venting and therefore increase 
VOC emissions.   

Technical support developing VOC Management Plans for crude oil loading of VLCCs is provided 
in MEPC.1/Circ.680.  

  Because VOC Management Plans are developed on a ship-specific basis, there is no 
specific emissions limit that can be prescribed under submerged loading.  Rather, the emissions 
limit will vary depending on the specific size and design of the ship being loaded. Therefore, it is 
appropriate to adopt plans that comply with MEPC.185(59) and the guidance developed to 
implement the appropriate methods, procedures, and systems to control VOC emissions. 

2. Beyond the MACT Floor 

The second step in analyzing the MACT limit involves analyzing whether further emissions 
limitations beyond the MACT floor can be achieved under other available control technologies or 
methods. Though there is no DWP source similar to the proposed source that has achieved 
reductions in HAP emissions beyond that achieved through submerged fill in conjunction with a 
VOC Management Plan, Texas GulfLink nevertheless considered controlling HAP missions 
through vapor recovery and combustion which is an established control technology used at 
onshore facilities to control VOC emissions. However, the technical difficulties and safety 
concerns associated with transporting the VOCs from the ship to the platform, and the space 
limitations and additional safety concerns associated with placing a VCU system on a small 
platform located more than 28 miles from shore, render vapor recovery and combustion 
unworkable and unreasonably dangerous. 
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Appendix F 
Air Quality Analysis in Support of Major New Source 




